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Title of Dissertation: Economic and strategic significance of development 
performance of special economic zones from the perspective of maritime 
industry 
Degree: Master of Science 
Special economic zones have been used internationally to improve a country’s 
international trade by increasing their exports and opening up their economy to more 
countries. Various types of special economic zones such as export processing zones, 
bonded zones, logistics and technological parks are discussed and how are they 
important in developing countries. Mainland China would be developing the first free 
port in Hainan in the Southern Coastal of China. Prior to the introduction of free port 
in mainland China, the closest special economic zone that is similar to a free port is a 
bonded port zone. Five bonded port zones within an existing pilot free trade zone are 
chosen based on different geographical locations and sizes are studied to analyse 
the competitiveness of each bonded port zone and pilot free trade zone. Principal 
component analysis is used to determine which port is more competitive by using 12 
variables. The ports were ranked by the factors based on output of SPSS. The 
outcome of the research will help to understand the requirements in infrastructure, 
preferential policy and other factors that would determine a competitiveness level of 
a port. This could help in understanding the key factors to develop Hainan free trade 
port as a world class free port in near future. 
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1.1 Research Background and Significance 
 
Special economic zones (SEZ) have been introduced as early as 1704 in Gilberta, 
modern SEZ are often use as a tool to improve growth of economy in a certain region 
of a country by enhancing industry competitiveness and attract foreign direct 
investment (FDI) (World Bank, 2008). Broadly defined, SEZ’s are a fixed geographical 
area within a territory of a country where economic activities of certain industries are 
promoted by a set of different policies that are not typically applicable to other regions 
of the country. UNCTAD defines SEZ with three main criteria, which are clearly 
defined geographical area, different regulatory management from the rest of the 
economy and infrastructure support (UNCTAD, 2019). Governments of different 
countries have different economic and strategic objectives such as  to diversify and 
develop exports while still being able to maintain certain protective barriers to increase 
amount of jobs, pilot new policies and improve overall efficiency of supervision over 
enterprises and infrastructures in a certain city could be accomplished by setting up 
SEZ (World Bank, 2008). There are a few types of SEZ, such as free trade zones 
(FTZ), free ports, export processing zones (EPZ), enterprise zones and specialized 
zones such logistics park and technology parks (World Bank, 2008). Various types of 
SEZ’s have been introduced over the last two decades, with a focus on emerging and 
transition economies (World Bank, 2017).   
Under the policy of “reform and open up” in early 1980’s, China has introduced 
the first phase of SEZ in China, comprising of 4 cities (Shenzhen, Zhuhai, Shantou 
and Xiamen) with the aim of experimenting with the development of a, market oriented, 
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outward looking economic system; and subsequently another 14 coastal cities were 
also introduced to Economic and Technological Development Zones (ETDZ) around 
1984 (Ge, 1999). Subsequently in 2015, China has announced pilot free trade zones 
(PFTZ) in Shanghai, Guangdong, Tianjin, Fujian, Liaoning, Zhejiang, Henan, Hubei, 
Chongqing, Sichuan, Shaanxi, and Hainan in 2013 and has recently announced in 
late 2019 of another 6 PFTZ in Shandong, Jiangsu, Guangxi, Hebei, Yunnan and 
Heilongjiang, with a majority of them near a coastal region (KPMG China, 2019). 
These PFTZ serves as ‘test-beds’ for more liberalized investments and streamlined 
regulation where business processes such as business registration and customs 
registrations would be accelerated. In the first half of 2019, approximately RMB 70 
billion has been invested in these existing FTZ by foreigners, amounting to almost 14% 
of China’s total foreign direct investment (FDI). 
This paper will mainly discuss characteristics of PFTZ’s in coastal regions with 
Bonded Port Zone (BPZ) and the direct and indirect benefit that they bring to their 
economy in the regional/province level. BPZ is a type of SEZ that is built around a 
port which includes value adding services in hinterland such as trade and logistics, 
manufacturing, ship management and shipping insurance (Wang, 2012). Favorable 
taxation policies are provided to increase container throughputs and attract more 
volume of international trade in China. As of now, there is a total of 15 BPZ in China, 
namely Shanghai Yangshan BPZ, Tianjin Dongjiang BPZ, Liaoning Dalian BPZ, 
Hainan Yangpu BPZ, Zhejiang Ningbo BPZ, Guangxi Qianzhou BPZ, Fujian Xiamen 
BPZ, Shandong Qingdao BPZ, Guangdong Nansha BPZ, Shenzhen BPZ, Chongqing 
BPZ, Jiangsu BPZ, Shandong Yantai BPZ and Fujian Fuzhou BPZ. 
 PFTZ’s are governed at the national level of Chinese Administration Level and 
covers large areas in a province that are built to help enhance competitiveness in 
different industries in different PFTZ’s. BPZ in PFTZ with two main goals, namely to 
grant global shipping companies promising tax cuts with better business regimes and 
offer integrated financial and legal services, providing efficient trade for their customer 
to compete with Free Trade Ports (FTP) in Singapore and Hong Kong, China
（Ministry of Supervision of People’s Republic of China, 2019）. Development of BPZ 
in coastal provinces such as Shenzhen, Shanghai, Ningbo has proved to be 
implemented very successfully as they are ranked as the top ports globally in terms 
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of TEU and has indirectly benefited the export industry of China, making it the top 
exporting country since 2009 and the second largest importer since 2009  (World 
Bank, 2019).  
 Development of a successful and sustainable PFTZ that is able to attract 
international stakeholders is crucial for China’s future development in the international 
maritime market as the shipping market gets increasingly competitive, and China is 
currently one of the global leaders in the maritime industry. Some PFTZ introduced in 
China has been very successful due to certain measures or successful 
implementation of some policies, this paper would attempt to identify the requirements 
and said policies to successfully improve the overall performance of PFTZ.  
 
1.2 Research Purpose  
 
SEZ in coastal regions has the potential of improving a country’s overall maritime 
industry by modernizing their ports to international standards through industrial 
development to improve a country’s position in global trade (Lee, 2007). This paper 
would discuss five BPZ in PFTZ’s across China and a comparison is made to 
determine which factors are considered more critical to implement a successful BPZ. 
 
1.2.1 Practical Significance 
 
Hainan is planning to be developing a world class FTP by 2025 as a main 
international port under the belt and road initiative (BRI) (The People’s Government 
of Hainan Province, 2020). This FTZ is highly regarded by China’s government to 
improve the country’s access to international trade as it has been successfully 








1.2.2 Theoretical Significance 
 
As China implements more PFTZ over the years, it is important to determine the 
main factors through both qualitative and quantitative methods to find the most 
appropriate policies and decisions to be build a world class FTZ in Hainan to improve 


































2.0 Literature Review  
 
Special Economic Zones (SEZ) has a long history dating back to 1975, and the 
number of SEZ has grew from 70 to approximately 5,400 SEZ by 2018, with more 
than 1,000 that was introduced in the past 5 years as supply chain and trade gets 
more globalized (UNCTAD, 2019). Countries come out with policies for a specialized 
zone that favor business friendly environment to attract foreign direct (FDI) in regional 
economies by giving tax incentives and infrastructure support which could be seen in 
United States to improve exports (Seyoum & Ramirez, 2010), Vietnam being a very 
successful transitional economy after implementing ‘Doi Moi’ Reform and having its 
total trade to 120% of GDP in 2004 (Xuan & Xing, 2007) and China experiencing 26% 
growth in FDI Shanghai’s Pilot Free Trade Zone (PFTZ) in 2016 (Fan & Xu, 2019). 
There are also some negative reviews about SEZ regarding labour rights abuses in 
manufacturing factories in SEZ of countries with lower wages such as Dominican 
Republic and Mexico (Council on Hemispheric Affairs, 2017) and excessive 
infrastructure built by Korean government to support SEZ to the point where it is no 
longer economically feasible (Kim, 2017). It is evident that policies and regulations 
made by local government should be considered meticulously to build a successful 
SEZ.  
Based on classical Ricardian trade theory and neoclassical Heckscher-Ohlin 
model, countries that are heavily involved in export and import would benefit from free 
trade (Cheng, Qiu & Tan, 2004), which is the aim of development of Free Trade Zones 
(FTZ) (a type of SEZ) to open up accessibility and easing of foreign companies with 
hopes of getting more exports to those foreign countries and developing business 
relations with said foreign countries (World Bank, 2019). As approximately 70% of 
goods are transported via maritime, Bounded Port Zones (BPZ) were introduced 
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which are usually located inside the boundaries of FTZ. This paper would be mainly 
discussing about FTZ in coastal areas in China and BPZ’s that are included in their 
respective FTZ. China is the world’s top exporter and 2nd largest importer globally in 
2019, and has 22 ports listed in the world’s top busiest port, signifying the importance 
of shipping and international trade of China for sustainable economic growth. The first 
surge of SEZ that was introduced in China was around coastal cities such as 
Guangzhou, Shanghai and Shenzhen and the annual economic growth of said cities 
were higher in terms of FDI and GDP compared to other landlocked cities (National 
Bureau of Statistics of China, 2020). Research also finds that landlocked countries 
only approximately 11% of imports are reflected in their GDP while costal economies 
have around 28% in 1995 (Limao & Venables, 2001) which states the importance of 
trade in coastal cities.  
The development of FTZ that is made primarily in coastal cities made sense as 
ports are cores of international exports and imports. The first 2 free ports which are 
influential for the further development of BPZ in mainland china was in Hong Kong, 
China and Hamburg, Germany in the 19th Century. Some principles that were created 
in Port of Hamburg was that manufacturing was allowed in the port free zone which 
was not regulated under the usual customs regulation, under the conditions that the 
finished product was only for export purposes, the Port of Hong Kong introduced free 
ports, which is free of import and export restrictions and dues (McCalla, 1990). China 
needs to develop BPZ mainly to expand trade volume, which further requires freer 
trade in goods, free capital flow and high mobility of talent (Tian et. al, 2018). 
Geographically, a BPZ is a part of the territory of a country, but from a viewpoint of 
administrative perspective, it is not in the customs jurisdiction of the country and other 
related value-added processes such as product processing, warehousing and 
logistics are usually also under such arrangements (Tian et. al, 2018). 
BPZ’s are designed to be international cargo hubs that could manage high levels 
of cargo. Current research finds that poor performance of infrastructures would affect 
up to 40% of transportation costs for coastal countries (Limao & Venables, 2001) so 
government should invest sufficient funds to improve the infrastructure in BPZ. 
Efficiency of ports is also important as improvement of ports from the 25th to the 75th 
percentile could reduce 12% of shipping costs (Clark et. al., 2014).  Port efficiencies 
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could also be affected by wages per capita for workers in ports, handling costs and 
crime index stating if organized crime activities have influence over a particular BPZ 
(Clark et. at., 2014). Other indicators of performance of BPZ include human resources 
issues as FTZ requires highly skilled and specialized personnel and foreign talent are 
usually desirable. According to the Human Resources Bureau of the Shanghai BPZ, 
the shortage of professional and technical personnel has increased by 48%. Moreover, 
free flow of capital is also important as foreign multinational companies, as there is 
strong evidence of positive productivity spillover effects of FDI between foreign 
countries and their local upstream suppliers (Javorcik, 2004). 
Researchers have used various methodologies to study performance of port 
development. The Data Envelopment Analysis (DEA) is a non-parametric 
methodology that was used in a research to determine the relative efficiency of 
terminals by having inputs of terminal length, terminal area and equipment and with 
outputs of container throughput (Cullinane & Wang, 2004). Subsequently DEA 
window analysis which considers panel data has been used to overcome the problem 
of bias in results caused by not taking in consideration of time as estimates of 
container port efficiency changes over time (Cullinane et. al, 2006). Parametric 
statistical methodology is represented by using Grey Relational Analysis (GRA) which 
is under a branch of fuzzy mathematics which should be applied when indicators are 
uncertain and non-statistical data is used. Port’s performance such as technological 
advancement, governmental policies and talent policy are examples of subjective 
non-statistical data which are used in Chen et. al.’s research where the weightage of 
each factor is determined by using analytic hierarchy process (AHP) and GRA is 

















3.0 Historical Development of Special Economic Zones 
 
3.1 Definition and History of SEZ 
  
 SEZ or also known as Free Trade Zones (FTZ) are special designated zones 
within an economy, where business that are based in said zone are subject to different 
regulations from the rest of the economy. There are commonly incentivized by having 
unlimited duty drawbacks or exemptions on import duties, exceptions or reduced 
sales tax on exported products, tax holidays or rebates on taxes of corporate taxes, 
which would indirectly affect the performance of export-oriented companies. Tax 
holidays is an exemption of corporate tax or other specific taxes in a specified number 
of years, this method is easy to implement and the government may be able to collect 
higher amount of taxes at the end of the tax holiday by promoting fast early growth of 
certain industries. On the other hand, a reduced flat rate of corporate tax is relatively 
more transparent as all companies established in the SEZ would be able to be relieve 
from these taxes, as compared to tax holidays where investors might try to avoid taxes 
by claiming to be in different industries (G20 Development working group, 2015) . 
Besides that, some countries would try to attract more highly skilled talents to be 
based in SEZ by reducing their personal incomes taxes and social security 
contribution. These often aims to boost international trade capability and 
manufacturing in the said nation (OECD, 2017). These zones are usually also 
supported with above average infrastructures and governmental related 
administrative services such as sped up custom and simplified legal and regulatory 
requirement to boost the easiness of operating a business. Local governments would 
promote SEZ by building infrastructures that are vital to export business such as roads, 
airports, ports, common bonded warehouses, high speed internet services and also 
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access to energy. Likewise, export promotion services such business consultancy, 
access to international financial services and simplified license procedures to register 
a business. SEZ competes with each other on an international basis by providing 
different types and different level of support to appear more attractive to investors.  
 These zones are usually established with said preferential policies 
determined by local government which are highly related to goals that the specific 
area is intended to achieve. Some common goals include attracting higher amount of 
FDI, generate larger foreign exchange income, increasing the country’s export, 
increasing links to global supply chains and structural transformation of a country’s 
economy to an export-oriented economy.  After free trade zones were successfully 
established in various countries (Dominican Republic, Tunisia, Korea and China) the 
unemployment level drastically reduced as high quantity of labour intensive jobs are 
created especially in the manufacturing sector (Textile, electronics and industries that 
are usually on an assembly line), labour that was in the agriculture sector switched to 
the manufacturing sector that had higher wages  (UNESCAP, 2007). The amount of 
output from agriculture sector did not decrease by much and hence it has a relatively 
low opportunity cost in economic terms. Although the major industries in EPZ’s are 
traditionally labour intensive, there have been changes in the composition of the 
labour intensive industry investments in EPZ over time and countries such as Korea 
(70% to 65%), China (67% to 47%), Malaysia (89% to 76%) and Sri Lanka (92% to 
62%) by 1990 (Kusago & Tzannatos, 1998).  Besides that, developing countries would 
also benefit from technological advancement as other comparably more technological 
advanced countries invest and introduce technology that increases both the efficiency 
and quality of products made in the country. Exporters would be required to 
manufacture goods that meet international standards, local suppliers and 
subcontractors would be able to benefit from these as it requires highly trained 
management and labour that would improve their competitiveness in the global 
market over time. The educational level of the country would also be refined as the 
labour market creates a demand of more highly educated labour force, enrollment in 
schools have also been increased and the education level of females in the countries 
have significantly improved over a short period of time (Kusago & Tzannatos, 1998). 
The generation of technological transfer and knowledge spill-over effect creates a 
backward linkage to the rest of the economy and accelerates the industrialization 
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process of the country (UNESCAP, 2015). The growth of a country’s export would 
also gradually increase port traffic as majority of products are shipped via vessels. 
The SEZ’s that are located near major international shipping routes which have large 
hinterlands would benefit most as they would have higher growth potential. This could 
be evidenced from the amount of exports from China and other south east Asian 
countries after multiple SEZ was introduced around the area. Mainland China has 
also set up a few pilot free trade zones which is set up as an experimental zone for 
suitable policies that includes a wide range including legal, financial and labor policies 
that are first introduced in a small SEZ and if successful, the policies would be applied 
in other SEZ’s in the country.   
 Before 1970’s SEZ were mainly set up around industrialized countries around 
western Europe, and throughout 1980’s, the momentum of development of SEZ 
increased and other regions such as South Asia (Pakistan, Bangladesh), Sub-
Saharan Africa (Mauritius) and South America started with their development of SEZ 
(World Bank, 2008). There is approximately 4,300 SEZ worldwide as of 2017 as 
estimated by World Bank. When SEZ was first introduced, it was usually funded by 
the central government of the country or local government, but during the 1980’s the 
first privately developed and operated SEZ was introduced in Central America and 
the Caribbean (World Bank, 2008). Privatization of SEZ greatly improved the 
efficiency of SEZ as they have more access to capital and are more motivated to 
generate most profits, firstly initiated in Dominican Republic, Costa Rica and industrial 
parks in Mexico. Asia and pacific regions have been spearheading the development 
of SEZ for the past 30 years, where countries have a wide range of approach in 
developing and managing SEZ’s, these zones in this region are still ran by mostly 
government bodies like the central government zone authorities (Singapore, Korea, 
Bangladesh), state government corporations (Malaysia, India) and the local 
government (China). Most SEZ in these regions have grew tremendously under 
export processing zones which focus on low-skilled value adding industry such as 
textile and apparel manufacturing in the beginning. After that, some countries such as 
managed to break free and move towards higher ended value-adding exports such 
as the automotive industry (Thailand), electronics assembly and component 
manufacturing (Taiwan, Malaysia) and chemical processing (Thailand). This region 
has also seen a boom in shipping as it is located near major shipping routes (South 
11 
 
China Sea and Malacca Strait), large scale freeports were introduced in this region. 
Philippines converted former USA military bases into large scale free ports such as 
Subic Bay and Clark, Indonesia provided Bintan and Batam island Bonded zone 
status, India introducing large free ports initiative with 26 of them approved for 
development and Korea has developed a large scale Free Economic Zone and 
announced Cheju Island as a Free International City. Specialized zones such for 
information technology, financial services and business development services were 
also introduced as a part of SEZ. China’s Shenzhen Special Economic Zone also 
provides a snapshot of the success of China’s SEZ where it transformed to an urban 
metropolis in 23 years from a small fishing village, it is currently having a thriving 
export-oriented economy with approximately $30 billion USD in FDI.   
 
3.2 Policies of SEZ 
 
 As SEZ develops throughout the years, some policies have been set up by 
international bodies as a guide for best practices for development of SEZ. The World 
Customs Organization (WCO) has the Renewed Kyoto Protocol to governs the 
customs to have standardized exports declarations, use of information technology, 
require to use of audits internal controls and risk management and to coordinate with 
other border agencies if necessary. This revised Kyoto Protocol was in force since 3rd 
of February 2006, with the main goal of promoting trade facilitation (World Custom’s 
Organization,2020).  
 The World Trade Organization (WTO) has also set up compliance rules under 
the General Agreement on Tariffs and Trade (GATT) to ensure fair competition among 
WTO nations (World Trade Organization, 2006). WTO prohibits developing countries 
of using government subsidies that would have direct contingency with export 
performance, currency retention schemes which provides bonus on exports, 
preferential transport and freight charges for export shipments, and other ways that 
encourage manufacturers to export their products to the international market instead 
of providing to the domestic market. Countries with different status (Members with a 
per capita GNP<$1,000, Least Developed Countries and Developed Countries) have 
different level of compliance required if they are a member of WTO. There are three 
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main subsidy- related agreements that are implemented namely the Agreement on 
Subsidies and Countervailing Measures, Agreement on Agriculture (AoA) and the 
General Agreement on Trade in Services (GATS) (World Bank, 2009). 
 Besides that, SEZ increases the workforce in a country tremendously, the 
International Labour Organization (ILO) has also widely propose countries to have 
certain standards to ensure the rights of labourers working in SEZ’s. Some basic 
regulations that governments of host countries of SEZ are suggested to adhere to are 
minimum wages, safety requirements for workers and legal rights of both employers 
and employees. Investment strategies of governments in SEZ should include 
technological transfer and skill development to further increase the competitiveness 
of exports of the country (International Labour Organization, 2003). Labour management 
skills are also critical in for a successful SEZ, human resource should be managed 
well as most jobs in SEZ are labour intensive.  
 
3.3 Types of SEZ 
 
 Throughout the years of development of SEZ, various types of zones with very 
different goals introduced gradually according to each country’s policy and economic 
condition. SEZ is an umbrella term that includes other traditional zones such as Free 
Trade Zones, Bonded Warehouses, Export Processing Zones, Free Ports, 
Technological and Science Parks, Financial Services and Logistics Parks. Some of 
them serve different purposes but some of the zones are more specific to attain 
certain goals and located in different geographical areas. 
 Free Trade Zone or Free Zones is the first term that is used widely, this is 
usually zones that are clearly delaminated (fenced in- duty free), which offer services 
that are aimed to support export-import trade such as warehousing and storage. The 
main target market for this zone include both domestic and international market.  
 Export Processing Zones (EPZ), which are groups of factories in the same 
industry that are given incentives when manufacturing or similar activities which are 
more focused on export. The main objective of developing is to boost both the export 
and manufacturing sector. There is also a type of hybrid SEZ that consists of a general 
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zone and a specialized zone that only focuses on export goods. The development of 
SEZ is crucial for development for Asian countries as they provide a large amount of 
jobs in the region in the manufacturing sector. The amount of employment in EPZ 
increased from 1.3 million to 22.5 million from the year 1986 till 1997, mainly 
attributable to the boom of manufacturing sector in mainland China (Neveling, 2015).  
 Specialized zones include logistics park, technological parks and financial 
service parks. These are specialized zones that serve a niche purpose that would 
help boost international export-oriented business that would increase the 
competitiveness of these countries as a place for FDI’s from foreign countries. These 
zones would have geographically defined areas which would cater only to a specific 
industry and some have universities that would cooperate together to undergo 
research and development that would further improve the skills and knowledge in 
those specific industries. The success of logistics park could be seen in Wenzhou, 
Zhejiang where there are a large number of small to medium sized manufacturers of 
light industry such as shoes, textiles, electronic appliances had better access to both 
international and domestic markets after the Panqiao International Logistics Park was 
built (Xu, 2006).  
 Free Ports usually consists of larger areas that accommodates a wider range 
of activities which may include tourism, less-strict residence requirements and retail 
areas. It is defined by Lavissière et al as “an international logistics interface that is 
free from border frictions and designed to bring more value in the global supply chains 
of its operators”. The development of free ports demonstrates how inland logistics 
help improve a country’s maritime transport through international trade. Some notable 
free ports include Hong Kong and Singapore as their geographical advantage has 
made them maritime hubs for transhipment and it has been on the rise since 
containerisation was introduced. Transhipment was introduced when freight volume 
increased as the international supply chain became more globalised, liner shipping 
industries started to ship cargo to an intermediate destination before heading towards 
their final destination with the aim of saving costs, time and increase efficiency 
(Kavirathna et al., 2018). Free ports with geographical advantage would transform 
into hubs of maritime transportation and they would try to compete for transhipment 
cargo as transhipment plays a major role in a port’s throughput volume and a large 
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part of the port’s revenue. Free port plays an important role of exports in nations that 
rely on maritime transportation as it is the most affordable mode of transport, and 
almost 75% of goods are transported via means of maritime. 
 
 
3.4 Growth of Maritime Transport Industry throughout development of 
SEZ 
  
 One of the main goals of developing a successful SEZ is to increase exports 
of the base country, and the logistics industry would directly benefit from the it. As the 
supply chain from multinational firms becomes more globalized, the demand for 
international logistics have also increased. Maritime transportation is one of the oldest 
modes of transport used in the history of mankind and still remains relevant nowadays 
as it is the mode of transport that is most cost efficient. The development of 
international maritime trade could be seen in table 1 below. Total volume of trade has 
increased by 25% from a decade ago and has consistently increase annually except 
in 2018 where the GFC occurred. Containerization that was introduced in 1960’s has 
greatly improved the efficiency of ports by standardizing many aspects such as 
warehousing, port cranes and pricing internationally. The increase in volume of 
exports from countries that developed SEZ has increased the demand of maritime 
transportation industry to carry cargo internationally. 





Table 1. Development in International Maritime Trade (Million tons loaded) 
Source: Review of Maritime Transport 2019, UNCTAD 
 
One of the ways to analyse the development of maritime transport is to 
observe the development of shipping industry in recent times. The demand of shipping 
is almost purely driven from international trade, freight rates and the total dead weight 
tonnage of vessels are indirectly proportionate. There are mainly two types of shipping, 
namely tramp shipping and liner shipping, we would be mainly discussing about liner 
shipping as it is used in the majority of international containerized trade. The liner 
shipping industry has undergone changes in last few decades due to globalisation, 
horizontal/vertical integration, increased collaboration, developments in IT and 
increased concentration (Meersman & Voores, 2011).  There are multiple studies to 
the industry of shipping that supports it is in a two stage duopoly market or a perfect 
competition (Angeloudis et al., 2016) market using Pansar-Rosse H statistic as liner 
shipping companies provide almost similar service, but it has a high entry cost as it is 
very capital intensive. Shipping industry is subject to very cyclical and volatile markets 
(demand from international trade, supply of vessels, bunker prices, seasonality, port 
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and canal capacity and geopolitics), so large shipping companies usually have a very 
diversified portfolio under their subsidiaries. Although earnings in the shipping 
industry have been underperforming in recent years as the BDI remains around the 
range of 2,000 in 2019 compared to around 11,000 in 2008, mainly due to oversupply 
of vessels as the industry was overoptimistic of performance prior to the financial crisis 
in 2008. As the demand of shipping increases, the size of container vessels continues 
growing throughout the years (up to 24,000 TEU on HMM Algeciras) to reduce 
marginal costs by economies of scale. Shipping companies has become more 
concentrated as time goes by merger and acquisition or through forming alliances, 
there are currently 3 major shipping alliances (The Alliance, Ocean Alliance and 2M 
Alliance) which dominate liner shipping. Each alliance usually would focus their 
vessels to run certain routes and strong competition between them benefits 
consumers of maritime logistics ultimately. Maritime transportation is still currently 
growing at a steady rate annually as the supply chain is getting more globalized. 
Besides the shipping industry, we could also look into the infrastructures that 
are provided for the shipping industries. Ports are the main infrastructure provided for 
shipping by being nodes for globalized trade and it requires huge upfront capital and 
support from the country’s government. Ports have been the origin of a number of 
cities, where they started from a small town to an urban city through developing into 
a facilitator for trade due to their geographical location. Cities such as London and 
Rotterdam are traditional port cities that have flourished in the early 19th century but 
had stagnated in recent years, development of ports have shifted to the Asia Pacific 
region as seen in. Development of ports are critical to a country as it plays an essential 
role in the globalized supply chain by facilitating trade internationally, providing value 
added service mainly through exports, providing additional employment in sectors that 
is required to maintain operation of a port and spill over effects to other industries. 
Currently, ports with the fastest growth are in China, out of the top 10 global container 
ports 7 of them are based in China and the majority of top 50 container ports are 
based in South-East Asia. Different stakeholders of ports (shippers, forwarders, 
shipping companies and terminal operators) have different criteria in choosing a port 
to operate in, mainly focusing on the efficiency and costs of operation in a port. Ports 
have different competitive advantages such as maritime connectivity (deep sea ports, 
geographical advantage for transhipment cargo), operations of ports (efficiency of 
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container terminals, skilful pilots), Hinterland development (access to other modes of 
transport, warehousing) and other services (access to international financial service, 
shipyards). According to UNCTAD, port traffic has been increasing annually (2018: 
4.7% y-o-y, 2017:6.7% y-o-y), development of ports are crucial for a successful SEZ 
and the port industry is still expected to grow as the demand for maritime 



























4.0 Development of SEZ in China 
 
4.1 Overall Development of SEZ in China 
 
 Over the last few decades, development of China has skyrocketed since the 
Open Door Policy and reforms was introduced in 1978. GDP growth in China has 
been growing at 2 digits annually from 1994 to 2008 and had remained around 6 in 
recent years. The growth of total exports of goods and services throughout these 
years from China could be seen in figure 1, it has grown more than 5 times. China 
has been claimed as the world’s factory after joining in the World Trade Organization 
(WTO) in 2001 to have access to the global supply chain and experienced an 
exponential growth in exports since.  





Figure 1, China’s Exports of goods and services (USD)  
Source: World Bank, 2020 
The first SEZ to be introduced in China was based in Shenzhen, Zhuhai, 
Shantou in Guangdong Province and Xiamen in Fujian Province in late 1980. These 
zones had similar objectives which was to facilitate comprehensive economic 
development. These zones were set up to experiment with trade policies and if it was 
a success, the policies would be introduced further in other provinces of the country. 
By 1981, the introduction of SEZ proved to be very successful for China as it managed 
to attract high amount of FDI, the first 4 SEZ managed to attract around 60% of all 
FDI in China in 1981, with Shenzhen being the major SEZ that attracted 50% of FDI. 
By 1985, the realized FDI in these SEZ totalled to roughly USD 1.17 billion, amounting 
to approximately 20% of China’s total FDI.  
After successfully launching the first 4 SEZ, other specialized zones with 
different purposes was announced. Economic and Technological development zones 
(ETDZ) , or also known as China’s National industrial Park which covers a much larger 
area was introduced around coastal cities surrounding the Pearl River Delta, Yangtze 
River Delta and Bohai Bay. In 1992, the state council announced a total of 35 new 
ETDZ with 2 new goals, to extend ETDZ mainly based in coastal cities to inland cities 
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to have higher spill over effects and to change focus from low end manufacturing to 
higher value adding technological intensive manufacturing industries. Besides that, 
other types of SEZ with a different goal to achieve such as High-Tech Development 
zones (HIDZ), FTZ and EPZ was also introduced subsequently in China.  
Besides that, other types of SEZ that was introduced most recently are bonded 
zone (2005) and PFTZ’s (2013).  A bonded zone which includes ports or airports is a 
zone where goods from foreign lands could be stored for long periods of time without 
requiring the usual procedures. A bonded zone is very similar to a FTZ which both 
enjoy tariff exceptions policies. China’s custom would not impose a tax on foreign 
goods that are move inwards or leaving a BPZ, but if the goods are moved further into 
China’s market from the BPZ, it would be treated as an imported goods where it is 
subject to necessary tariffs. BPZ is considered one of the more comprehensive SEZ 
as it covers FTZ, processing area and harbour areas. However, BPZ in China has a 
little difference compared to an international Free Zone as BPZ in China have 
unilateral commitments made voluntarily by the government of China as a trial to 
liberalize international trade whereas international free trade areas such as ASEAN 
and NAFTA have preferential agreements between several economies. The first 
bonded port zones were set up in Shanghai Yangshan and has grew to 14 BPZ’s as 
of now, listed on table 2. Most BPZ were set up near coastal cities with the aim of 
boosting economy in the area. The success of BPZ could be seen in Yangshan 
Deepwater port as it has been the world’s busiest container port with the highest TEU 
globally since 2011.The first BPA that integrates an airport and a port was introduced 
in Chongqing in 2008 has boosted western China’s economy and also attracting 
around 1,000 high value adding enterprises in nearby provinces. BPZ acts as a very 
attractive place for procurement for raw materials as foreign goods could enter BPZ 
with no tax and hence almost no transaction costs and end products that would be 
reexported could be processed in factories in BPZ. BPZ also helps in improving 
China’s ports to world-class standards to cope with higher amount of exports, this 
could be evidenced by the increment of TEU of China’s ports throughout last few 
decades. 5 BPZ around the coastal cities of China would be analysed more in-depth 





Location Date Note 
Shanghai Yangshan 22nd June 2005 First BPZ in China 
Tianjin Dongjiang 31st Aug 2006   
Dalian Liaoning Dayouwan 31st Aug 2006   
Hainan Yangpu 24th Sept 2007   
Zhejiang Ningbo Meishan 24th Feb 2008   
Guangxi Qinzhou 29th May 2008   
Fujian Xiamen Haicang 5th June 2008   
Shandong Qingdao Qianwan 7th Sept 2008   
Guangdong Shenzhen Qianhaiwan 18th Oct 2008   
Guangdong Guangzhou Nansha bao 18th Oct 2008   
Chongqing 12th Nov 2008 Inland BPZ & First 
Bonded Port and 
Airport Area     
Jiangsu Zhangjiabao 18th Nov 2008   
Shandong Yantai 22nd Sept 2009   
Fujian Fuzhou 18h May 2010   
 
Table 2, Current BPZ in China. 
Source: Ningbo Economic Review, April 2018, Issue 1 
 The first PFTZ in China was set up in Shanghai in 29th September 2013, it was 
initially consisted of Waigaoqiao FTZ, Waigaoqiao Free Trade Logistics Park, 
Yangshan Bonded Port Zone and Pudong Airport FTZ. Three more areas which are 
Lujiazui financial area, Jinqiao development subzone and Zhangjiang High Tech 
Subzone were added into the PFTZ in 29th December 2014. PFTZ consist of existing 
various types of SEZ, making it the largest type of SEZ in terms of size, the PFTZ acts 
as an pilot experiment zone to encourage international business and to test economic 
reform measures. The amount of PFTZ increased to 18 as of now, as illustrated in 
figure 2. The additional areas of PFTZ is serves as a strategy in line with China’s Belt 
and Road Initiative (BRI) and each PFTZ would have its own unique goal in certain 
industries based on its geographical location. For instance, PFTZ in the coastal city 
of Shandong which covers Jinan and a part of Qingdao and Yantai focuses on 
maritime economic development and improving economic cooperation with South 
Korea and Japan, Jiangsu PFTZ focuses on industrial transformation and 
experiments with greater capital account liberation and easier foreign equity 
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investments and Hebei PFTZ which integrates the development of Tianjin, Beijing and 
Hebei with a focus on developing big data, green finance and digital trade (Caixin 
Global, 2019).  
 
 
Figure 2, Development of PFTZ in China 
Source: Caixin Global, 2019  
 
4.2 Shanghai Yangshan BPZ Zone 
 
 Shanghai Yangshan BPZ Zone is the first Bonded Port Zone introduced in 
2005, which is the first bonded port zone that is introduced in China. It planned area 
was 14.16km2. Yangshan deep sea port managed by Port of Shanghai/ Shanghai 
International Port Group (SIGP) which also consist of the river port, Jangsan Port 
which are near Yangtze river. The growth of output from the Port of Shanghai could 
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be seen in graph 2, a spike could be seen since 2001 after China joined WTO and it 
was the port with highest output globally for past few years. Yangshan deep water 
port has undergone four phases of upgrades throughout last few decades and in 2007 
it was upgraded to the largest automated container terminal in the world. Due to 
improvement in its automated container handling capacity, it is capable of handling 
over 40 million TEU annually with transhipment capacity over 4 million TEU, it is also 
more environmentally friendly and has a reduced emission around 10%. The 
Yangshan BPZ zone is a part of Shanghai PFTZ, which is also the first PFTZ 
introduced in China. With the inclusion of Pudong airport as a part of PFTZ in 2009, 
the export volumes have been increasing after more tax were levied. In 2018, there 
were a total of 32,569 companies that were set up in Shanghai PFTZ, where 
companies related to trade industry amounted to 46.5%, service industry amounted 
to 37.6%, financial industry amounted to 4.1% and logistics industry amounted to 
3.3%. Shanghai’s PFTZ has grew the tertiary industry (service industry) with a focus 
on international trade, shipping and logistics and financial services of Shanghai by 11% 
in 2018, and tax revenue has increased by 19% in 2018. The export volume of PFTZ 
has been increasing annually since 2013 and it grew by by 5% y-o-y in 2018 
amounting to 710 billion RMB. Further development of Shanghai PFTZ is critical as it 







Figure 3, Annual growth of Shanghai Port TEU from 2003 to 2017 
Source: Shanghai International Port Group 
 
4.3 Guangzhou Nansha BPZ Zone 
 
 Guangzhou Nansha BPZ was introduced in October 2008, as the 9th BPZ in 
China and the first BPZ in Guangzhou province occupying 7.06km2. It is strategically 
located near maritime gateway in the pearl delta region with easy access to Macao 
(41 sea miles) and Hong Kong (38 sea miles), and also connected to both road and 
railway transportation. It’s shoreline is approximately 2.1km with 6 berths capable of 
handling 15 ton vessels. It is connected to 79 international maritime lanes, and a 
storage yard capacity of around 152,000 TEU and refrigerated container capacity 
around 5,000 TEU. Nansha BPZ handled 15.66 million TEU of containers (8.8% 
annual growth) and 356 million tons of cargo (8.5% growth) in 2018. The changes in 
GDP and composition of industries in Nansha BPZ is as table 3, GDP has been 
increasing annually and there is a shift of industry from low end manufacturing in the 
second industry to the tertiary industry where there are higher value-added service 
industries. China’s industry is generally divided into three categories with the first 
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and the third industry being highly value adding service industry. In 2015, Guangzhou 
Nansha PFTZ was announced, consisting of 2 blocks of port cluster (Longxue Island 
Processing Area including Nansha Port and logistics area and Shazai Island 
Processing zone), Pearl Bay start-up cluster, Nansha hub cluster, Qingsheng Hub 
Cluster, Nansha bay cluster, Jiaomen River Central Cluster and Wanqingsha Bonded 
Port manufacturing cluster. The main goals that Guangzhou PFTZ would be trying to 
achieve is to have higher number of foreign investors in the area by relaxing or 
cancelling requirements such as equity ratio and qualification requirements. 6 
industries are highly emphasized in the PFTZ zone, namely manufacturing, financial 
services, maritime transportation service, commercial trade service, cultural service 
and professional technological based service. Besides that, the PFTZ also pushes for 
higher amount of trade among Hong Kong and Macao and also promotes the use of 
RMB by setting RMB as the main currency for all cross-border trades in Guangzhou 
PFTZ and a currency for international investments. The geographical location of 

















2013 90.83 12.5 5.06% 74.30% 20.64% 
2014 101.64 12% 4.80% 74.80% 20.40% 
2015 113.3 11% 4.55% 70.96% 24.49% 
2016 127.88 13% 4.30% 65.90% 29.80% 
2017 139.19 9% 3.80% 61.50% 34.70% 
2018 144.49 4% 3.80% 45.20% 51.00% 
 
Table 3, Growth of GDP in Tianjin in Recent Years. 







4.4 Tianjin Dongjiang BPZ Zone 
 
 Tianjin Dongjiang BPZ zone was introduced in August 2006, strategically 
located in the region of Bohai Bay, around 56km from the city of Tianjin and 160km 
away from the capital of China, Beijing. It has access to key market routes such as 
Russia and Western Asia as shown in figure 4, which are key markets for BRI. Port 
of Tianjin is the 9th busiest container port globally which handled over 16 million TEU 
of containers in 2018, connected to over 120 liner shipping routes connected to over 
500 ports internationally. There are currently 6 berths that could occupy 100,000-ton 
container vessels, 2 berths that could occupy 100,000-ton cargo vessel and 2 berths 
for ferrying. Subsequently in April 2015, Tianjin PFTZ was introduced, consisting of 
Tianjin Dongjiang Port, Tianjin Airport Area and Binhai CBD Area. Tianjin PFTZ was 
created as a development tool to further improve development of Beijing-Tianjin-
Hebei Area. Industries that are more focused in Tianjin PFTZ are the automotive 






Figure 4, Geographical location of Tianjin BPZ 
Source: Ministry of Mongolia 
 
4.5  Ningbo Meishan BPZ Zone 
  
Ningbo Meishan BPZ Zone was introduced in February 2008, situated at the 
south east region of Beilun district, crossing over the Yangtze river economic belt and 
21st Century Maritime Silkroad being a hub attaching Zhejiang with international trade. 
Ningbo Port was the 4th busiest container port globally, handling over 26.35 million 
TEU of containers. It is a deep water sea port with more than 20 berths capable of 
handling 100,000-ton container vessels, connected to over 100 international liner 
shipping routes. Ningbo Meishan bonded port zone had a GDP over 8.8 billion in 2018, 
increased by 15.1% year-on-year. The port of Ningbo Zhoushan is often viewed as a 
competitor to Shanghai’s Yangshan deep-water port as they are both located near 
Yangzhe delta, multiple studies have been done if they should compete or cooperate 
within each other (Li & Oh, 2010, Shao, 2012).  Zhejiiang PFTZ was introduced in 
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2017, which covers multiple island regions as shows in table 10, it’s unique structure 
makes it easily accessible by large vessels as it has abundant coastlines with a strong 
hinterland economy.  
 
Figure 5, Structure of Zhejiang PFTZ 




4.6 Xiamen Haicang BPZ Zone  
 
 Xiamen Haicang BPZ zone was established in June 2018, located in the west 
of Xiamen which connects the Pearl River Delta and Yangtze River Delta. Xiamen is 
an attractive tourist spot for locals Xiamen port is the 15th busiest container port 
globally, handling around 10 million TEU in 2018. It has a natural coastline spanning 
over 899km and access to both highways and railways. By 2019, it is connected to 
152 liner shipping routes, including 101 international routes. It has approximately 175 
berths, with  19 berths capable of handling 100,000 tons container vessel and 5 
berths capable of handling 200,000 tons container vessel. Fujian PFTZ was 
introduced in April 2015 which includes 2 core areas, namely the cross straits trade 
center (focuses on airport industrials, financial business services, Fujian and Taiwan 
oriented business, international trade industry and cruise industry) and the Southeast 
International Shipping Center (which focuses on shipping maritime industry.) The 
goals that Fujian PFTZ would like to achieve include developing maritime logistics 
industry and improving the export industry, high end value adding services, providing 





















5.0 Competitiveness of Bonded Port Zone according to Principal 
Component Analysis  
 
5.1 Introduction to Factor Analysis (Principal Component Analysis)  
 
Factor analysis comprises of grouping multiple variables that are independent 
into dimensions with the aim to reduce redundant variables.  This process is used to 
categorize latent constructs.  Factor analysis is used to reduce large number of 
individual items into a fewer number of dimensions.  Factor analysis are used to 
streamline data, and reducing the number of variables in models.  
Principal components extract linear combinations that are less corelated of the 
variables and gives the first factor maximum amount of explained variance.  All 
following factors explain smaller and smaller portions of the variance and are all 
uncorrelated with each other. Only a few key components of the data set would be 




 Variables that are used in the principal component analysis is depicted below. 











Name Factor/ Port Unit 
Var 1 Bulk Cargo Shipped  100 Million Tons 
Var 2 Container Throughput  10 Million TEU 
Var 3 Area of PFTZ  Km2 
Var 4 Approved Area of BPZ  Km2 
Var 5 Amount of berths in ports - 
Var 6 Pier Length  Km 
Var 7 Municipal GDP  10 Billion RMB 
Var 8 Import Export Value of Municipal of PFTZ  10 Billion RMB 
Var 9 Tax Income in Province of PFTZ  10 Billion RMB 
Var 10 FDI in PFTZ Province  10 Billion RMB 
Var 11 Annual Growth Rate of Dry Cargo Port % 
Var 12 Annual Growth Rate of Container Cargo Port  % 
 
Table 4, Variables used for Principal Component Analysis 
Bulk cargo shipped (including both dry and liquid cargo), container throughput, 
annual growth rate on dry cargo port, annual growth rate of container cargo port import 
and export value of municipal of PFTZ are selected as they indicate the performance 
of each port’s competitiveness and are accessible on every port’s online public 
records. Municipal GDP, tax income in province of PFTZ, FDI in PFTZ province are 
indicators of financial performance of the bonded port zone and surrounding areas as 
they have spill over financial effects to neighbouring areas. Area of PFTZ, approved 
area of BPZ, amount of berths in ports and pier length are crucial in the stage of 
planning of building a new special economic zone or free port as these are limitations 
of how efficient a port/SEZ would be. 
 After collecting data from various databases and official government records, 
























Var 1 7.30 3.32 5.08 5.77 2.10 
Var 2 4.20 1.67 1.60 2.51 1.07 
Var 3 120.72 783.86 119.90 240.00 43.78 
Var 4 14.16 7.06 10.00 7.70 24.41 
Var 5 1,097.00 92.00 167.00 615.00 175.00 
Var 6 75.41 54.70 40.25 78.40 31.60 
Var 7 2,195.94 16.83 96.77 161.84 47.90 
Var 8 98.17 2.14 4.62 8.90 3.85 
Var 9 79.32 5.56 1.98 6.05 12.83 
Var 10 56.62 17.39 7.63 2.06 4.66 
Var 11 -                2.70 11.40 9.50 4.50 2.86 
Var 12 4.40 6.50 6.20 6.49 3.09 
 
Table 5, Data in variables used for Principal Component Analysis. 
 
After performing principal component analysis using SPSS, 
communalities which is the proportion of each variable’s variance that can be 
explained by the principal components, also noted as h2 and can be defined as the 
sum of squared factor loadings is shown in table 6. The extraction volume on the right 
indicates each variable’s variance which have are around 90%, which indicates that 















Dry Cargo Shipped 100.0 88.3 
Port Container Throughput 100.0 99.9 
Area of PFTZ 100.0 44.7 
Approved Area of BPZ 100.0 98.7 
Amount of berths in ports 100.0 96.5 
Pier Length 100.0 85.4 
Municipal GDP 100.0 94.9 
Import Export Value of Municipal of 
PFTZ 
100.0 95.2 
Tax Income in Province of PFTZ 100.0 94.0 
FDI in PFTZ Province  100.0 86.4 
Annual Growth Rate of Dry Cargo Port 100.0 91.7 




Table 6, Communalities 
 
After that, total variance explained is determined by SPSS , the eigenvalue of 
factor 1 is 6.524, and the variance contribution rate is 54.363; the eigenvalue of factor 
2 It is 4.211, and the variance contribution rate is 35.172; the cumulative variance 
contribution rate of the two factors is 89.535%, which can explain the total variance of 









Extraction Sums of Squared 
Loadings 

















1 7.130 59.414 59.414 7.130 59.414 59.414 6.524 54.363 54.363 
2 3.615 30.121 89.535 3.615 30.121 89.535 4.221 35.172 89.535 
 
Table 7, Total Variance Explained  
 
The scree plot as shown in figure 6 can more intuitively show the trend of the 
principal components studied in the article. The focus is on the different gradient of 
slopes (or the steepness before and after the inflection point) of each point. The 
greater the slope at the inflection point, the stronger the ability to interpret the original 
data. It can be seen that the slope of the line segment before the inflection point of 
the second principal component is higher, and the obvious slope after it is zero, 
indicating that the first two principal components can explain all the original data, so 
















Figure 6, Scree Plot 
 
The load matrix after rotation is shown in table 8. Finally, two factors are 
extracted, which can explain 89.535% of the total variance, and select an index with 
an absolute value greater than 0.6, including Dry Cargo Shipped, Port Container 
Throughput, Amount of berths in ports, Pier Length , Municipal GDP, Import Export 
Value of Municipal of PFTZ, Tax Income in Province of PFTZ, Annual Growth Rate of 
Dry Cargo Port has a larger load on factor 1 and can be classified as factor 1; Area of 
PFTZ, Approved Area of BPZ, FDI in PFTZ Province, Annual Growth Rate of 
Container Cargo Por has a larger load on factor 2 can be classified as factor 2. 
According to the two public factors extracted above, the public factor score of each 
indicator is obtained by the regression method, and each region is ranked according 
















Dry Cargo Shipped 0.914 -0.221 
Port Container Throughput 0.999 0.030 
Area of PFTZ -0.167 -0.648 
Approved Area of BPZ -0.235 0.966 
Amount of berths in ports 0.964 0.186 
Pier Length 0.834 -0.398 
Municipal GDP 0.909 0.349 
Import Export Value of Municipal of 
PFTZ 
0.910 0.352 
Tax Income in Province of PFTZ 0.856 0.455 
FDI in PFTZ Province  0.349 0.861 
Annual Growth Rate of Dry Cargo 
Port 
-0.688 -0.666 














Each Area’s Ranking by Factor’s Score 







Shanghai Yangshan BPZ 
Zone 
1.59153 1 0.65620 1 
Guangzhou Nansha BPZ 
Zone 
-0.47048 4 -0.86104 4 
Tianjin Dongjiang BPZ Zone -0.45727 3 -0.38587 2 
Ningbo Meishan BPZ Zone 0.30697 2 -0.82371 3 
Xiamen Haicang BPZ Zone -0.97075 5 -0.85014 5 
 
Table 9, Ranking by ports 
 
 As the result stated in table 9, Shanghai Yangshan Port remains the top in 
both principle factors. Tianjin Dongjiang BPZ scored higher in factor 1 compared to 
Ningbo Meishan BPZ zone as it has almost double amount in FDI in PFTZ province 
and Annual Growth rate of Dry Cargo Port. Port of Tianjin is the only major port that 
specializes dry cargo such as minerals and coals that supplies the northern region of 
China. The amount of FDI is high as it is close to the capital of China, Beijing and 
would be able to attract higher number of foreigners to invest in. Guangzhou Nansha 
BPZ Zone and Xiamen Haicing BPZ Zone remains at the bottom of both the ranking 
as they are still relatively new PFTZ and they have large growth potential.  
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 Shanghai Yangshan BPZ is ranked first in both factors for multiple reasons, 
Shanghai is a first-tier city in China and has easy access to capital which is crucial for 
international trade, Shanghai is also dubbed the financial capital in China being the 
city with most number of foreign banks in China. It’s geographical location between 
the Yangtze River and eastern coast of China makes it a suitable location for 
transshipment cargo for nearby inland provinces such as Anhui, Hebei and Hunan 
hence the potential spillover effects are large. Besides that, it aims to be an 
international shipping center with access to world class maritime facilities such as 
maritime universities with a focus on research and development, international and 
domestic shipping organizations providing shipping services, Shanghai’s shipping 
exchange facilitating services between carriers and shippers and Shanghai being 
China’s maritime legal center. Policies which encourages development in both 
maritime sector and financial sector makes Shanghai BPZ the most competitive BPZ 
in China.  
 The Ningbo-Zhoushan port in Ningbo Meishan BPZ is located not too far away 
from Yangshan deep water port, both being in Yangshan river delta and having 
overlapping hinterlands in Zhejiang, multiple studies are done if they should compete 
or cooperate with each other as these two ports competes for cargo. The superior 
geographical natural layout of Ningbo Zhoushan Port with multiple islands to build 
deep water ports and harbors makes it a very favorable location to develop maritime 
transportation. However, there are more preferential governmental policies on 
building Shanghai as the country’s maritime hub makes Ningbo secondary to 
Shanghai. The city of Ningbo has also been developing maritime related industries 
such as Ningbo Commodity Exchange, Ningbo Shipping Exchange and a 
collaboration of Shanghai to develop maritime insurance industry. Moreover, 
Shanghai has easier access to FDI as foreign capital investment restrictions in 
Lujiazui Financial Area are lower compared to other regions of the country. 
 Tianjin Dongjiang BPZ consists of the main port which acts as a transshipment 
port hub to northern regions of China and neighboring countries through dry ports 
mainly through railways. By being the nearest deep sea port to the capital of China, 
Beijing which has high demand for container transportation is important for further 
development of Tianjin’s port. Guangzhou Nansha BPZ and Xiamen Haicang BPZ are 
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considered smaller ports at the moment and PFTZ that are set up in these areas are 
considerably newer, they both have geographical advantage and large potential in 
development in their hinterland respectively. Development of maritime related 
industries are less focused in these areas compared to Shanghai and Ningbo but they 
act as economic catalyst in southern part of China.  
 Policies in SEZ are hard to be quantitated but the effects are key to have a 
successful one. The effects of applying the same types of policies in different SEZ 
might be different caused by factor such as geographical locations. Policies should 




























 China is currently the top exporter and 2nd importer in terms of value ranked 
globally. The economy of China heavily relies on manufacturing, value adding 
services and exporting finished goods with machineries and electronic goods being 
the top exports in 2018. Raw materials such as coal, chemicals and mineral ores are 
required for manufacturing consist up 25% of total imports in China (World Bank, 
2020). China has developed tremendously in the past 3 decades and is largely 
considered the second largest economy globally and it is important for China to retain 
its status as the world’s factory as the industrial area is going through a transformation 
to industrialization 4.0. Since July 2018, America being the top trading partner of 
China has introduced tariffs on exports from China, heavily affecting trade between 
the two countries. Large multinational companies such as Samsung and Adidas have 
been moving some or all of their production lines to neighbouring south east Asian 
countries such as Vietnam (Ho, Nguyen & Tran, 2018). China has developed superior 
transportation (including maritime, roads and rails) infrastructure throughout the three 
golden decades of economic boom where countries such as Vietnam still currently 
lacks. Transportation cost from China still remains low and manufactured products 
high, making some production lines hard to be moved immediately. It is important for 
China to continuously develop favourable policies in different types of SEZ to ensure 
international trade is still competitive within China as a large part China’s economy 
still remains on exporting manufactured products.  
 In line with BRI, there are two major transportation infrastructure projects (21st 
Century Maritime Silk Road and Silk Road Economic Belt) that would be undergone 
by China to facilitate easier trade among countries which could be seen in Figure 7. 
This huge project currently consists of around 51 countries that are projected to be a 
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part of the 21st Century Maritime Silk Road that links maritime ports globally, a number 
of deep sea ports are expected to be built around these countries with financing from 
China, which has a proven track record of building the top ports in terms of container 
throughput globally. China’s strategic geographical outlook with large coastal areas 
where SEZ are built around could have impact of China’s strategic approach on 
maritime transportation industry as they are usually set as nodes in the BRI and they 
are capable of handling large amount of cargos.  
 
Figure 7, Maritime Silk Road as introduced in Belt and Road Initiative 
Source: Notteboom and Yang, 2016. 
 
 In April 2018, the government of China envisioned Hainan Island as the first 
free trade port by 2020 in mainland China alongside the 30th anniversary of creation 
of Hainan Province.  Previous experience of PFTZ in other provinces that has 
experimented with preferential business policies are valuable for Hainan to build a 
successful FTP. From the principal component analysis above, we could determine 
some factors that are used to rank competitiveness of some ports in bonded port 
areas that could be used as a reference. There are literatures on financial reforms to 
develop Hainan into an offshore financial market as it develops into a FTP by 
attracting foreign financial institutions and attracting more financial talents (Zhang, 
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2018). By building mainland China’s first FTP, Hainan would be competing with other 
FTP such as Hong Kong and Singapore but it would have a significant advantage in 
land mass as the island is around 35,400 km2 whereas Hong Kong is at 1,106 km2 
and Singapore being only 721 km2. If the policies in Hainan FTP could be as attractive 
as the Singapore FTP and Hong Kong FTP and have similar infrastructures, Hainan 
FTP has the upper hand in terms of potential area of hinterland for further 
development. 
 Some ports in China may face cannibalism and compete for cargo volume 
among each other, especially among smaller ports with less advanced infrastructure 
that could hardly compete with larger ports, with the exception of having very 
favorable geographical location. Ports in Southern China are abundant and liner 
shipping companies would choose only a few as their main port of calls and smaller 
ports would only be spoke ports that receives cargo from transshipment ports. The 
main maritime routes currently are geographically centered around South East Asia, 
near Southern China and Hainan Island should leverage on this and be able to be a 
world class free port. Hainan FTP’s policies are expected to continuously develop up 
till 2025 as China’s government has heavily emphasizing on the importance of 
developing Hainan FTP as a critical milestone for the overall BRI project. 
 Further research could be done by including policies that are used by various 
SEZ and comparisons between other global FTP by using other methods. As Hainan 
FTP is built eventually in further years, effectiveness of policies in the first FTP in 
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